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AIR WAR COLLEGE RESEARCH REPORT ABSTRACT

TITLE: Weapon System Warranties: 1Is the Air Force on Track?
AUTHOR: Juan (. Mendez, Lieutenant Colonel, USAF

This thesis describes weapon system warranties and examines the
corporate Alr Force approach to integrating warrdanties into the
acquisition process. The paper is broadly focused on warranties within
the tramewerk of four f{ssues. The issues are: (1) Congressional
intent; (2) the warranty as part of the acquisition process; (3) the
warrdanty's relationship to reliability and maintainability; and (4)
administration of warranties. ~The author briefly traces the history ot
warrdanty law and compares the 1384 and 1985 warranty Laws. Warrauty
concepls are discussed with examples of incentive and assurance
warrdant ivs. Contusion between commercial and military warranties is
shown tou be a cduse of misunderstanding within the Air Force. The paper
illustrates where assurance and incentive warranties are used and
establishes a linkaye between warranties and reliability and
msintainability. Policy guidance is examined as a possible source of
contfusion about warranties. The paper examines how the Air Force is
oiyanized to administer warranties and looks at the adequacy of data
systems. The author finds generally poor understanding and confusion
about warranties in the Air Force. Recliubility and maintainability are
tound . bLe iradequately linked to warranties and administratively the

Air Force is tound in need of structural changes and completion of a
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CHAPTER [
INTRODUCTI1ON
" The end of the Reagan era brings with it a period of fiscal

constraint, which is getting the attention of everyone in the Air Force
who manages a budget funded with federal dollars. The federal budget's
deficit growth has resulted in budget cuts that are being felt in every
area, especially the world of weapon system acquisition. This is
driving the Air Force acquisition and logistics communities to seek more
combat effectiveness for the weapon system dollar. o -

Since 1985 there has been extensive discussion of one of the
most controversial defense subjects to emerge in years: warranties.
Concern about the rapidly rising cost of weapon systems combined with
concern about reliability resulted in congressional action. Numerous
people in the Congress and Department of Defense (DOD), believed
warranties would improve reliability and control guality-related costs.
As a result, in 1985 Congress enacted legislation requiring inclusion ot
performance warranty provisions in production contracts.

The new law requires a cost benefit analysis to preclude wasting
money. Although it appears to be having some beneficial effects,
warranties as an integral part of acquisition is in its infancy.
Following passage of the 1985 law, the Air Force was given only two
months to integrate warranties into the acquisition process; however, at
this point there are still more questions than answers about how to
proceed. In an attempt to comply with the law, we have developed
warranty clauses for everything from a small "black box" to an eatire

1
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aircraft, such as the T-15E. The Alr Force is now faced with a large
group ot complex and fast moving acquisition programs which urgently
require warranty administration and we are not prepared to do {it.
Several studies have been completed which focus on narrow
aspects of the warranty issue rather than the United States Air Force
(USAF) corporate approach. This study is broadly focused on the
warranty issue from USAF corporate perspective, examining the
Congressional mandate and the Air Force approach to warranties within
the framework of four specific issues. The issues are: (1)
Congressional intent; (2) the warranty as part of the acquisition
process; (3) the warranty's relationship to R&M; and (4) administration

01 warranties.
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CHAPTER 11

BACKGROUND \

The History of Warranty lLaw

The US military has a long tradition of warranting weapon
systems. It began in 1796 with a simple warranty on a purchase of
cannons. (9:1) Today, the Defense Department spends billiions of
taxpayer dollars on weapon systems. Warranties as an integral part ot
the acquisition process have emerged as part of a continuing defense
effort to exact more combat capable and reliable products from defense
contractors. During the early 1970's the Air Force used an incentivized
approach called the Reliability Improvement Warranty (RIW) for the F-16
program. (7:6) During that time, the Assistant Secretary cof Defense for
Administration and Logistics issued a memorandum entitled “Trial Use of
Warranties in the Acquisition Process For Electronic Subsystems.' (4:1)
The RIW is one of a class of what the Alr Force calls product
performance agreements (PPA's). The RIW provides incentives to the
contractor to achieve performance levels exceeding minimum contract
values. Typically, the PPA adds a distinct identiflable cost to the
contract.

Although warranties have been used in industry for many years,
their use with military weapon systems has been very limited because of
the more demanding environment associated with the way military weapon
systems are used and other factors such as technical risk. However,
prior to the 1960's, there was wide use of short-term agreements
covering latent manufacturing defects in "material and workwanship."

3




During 1981, then Deputy Secretary of Defense Frank Carlucci published o
set ot 31 "acquisition initiatives" some of which were targeted \\\\~
specifically at "supportability." Mr Carlucci's initiative 16 proposed
contractor incentives to improve reliability and support. (7:6) The Arr
Force developed other warranty and product performance agreement
contract vehicles designed to induce contractors ultimately to produce
weapon svstems, subsystems, and equipment with better reliability and
maintainability and/or with lower support costs. (&4:1)

During 1981 Air Force Systems Command (AFSC) and Air Force
Logistics Command (AFLC) in a continuing effort to integrate contractor
guarantees* and product perforamance incentives {nto the acquisition
pruocess, established the Product Performance Agreement Center (PPAC).
I[ts purpose is the creation of a repository for warranty data and a
source ot assistance to Alr Force acquisition activities in applying and
administering warranty and RIW contracts. (4:1)

In 1983 North Dskota U.S. Senator Mark Andrews asked, "If we can
get warranties on TV sets, washing machines, anu alr conditiouners, why
can't we get them when we buy the machinery to protect our freedom?"
Senator Andrews reasoned that warranties are a common-sense approach to
buving weapon systems. He did not expect his constituents to buy a
tractor or pick-up without a warranty, nor the government to buy a tank
or an alrplane without ane. Senator Andrews brought (his philosophy to

detense procurement and in 1984 Congress enacted section 794 of the 19&.

*The words "warranty" and "guarantee" are used interchangeably in
the taxonomy on warranties.




DOD Appropriations Act (Public Law 98-212), which required the DOD to
obtain warranties in major weapon system productior contracts. (9:3)
Two laws were passed in successive years, 1984 and 1985.

rie laws originally emerged from “concern that weapon systems
often fuiled to meet their military missions, were operationally
unreliable, had l'efective and shoddy workmanship, and could endanger the
lives of U.S. troops." (5:7-8) Congress felt warranties would improve
relianility and quality of weapon systems by making contractorsg more
acconntable. The 1984 law provoked strong criticism from DOD and
industry officials who felt it was impractical and unworkable.
Warranties in the context ol the 1984 law were thought to potentially be
more exponsive because of the increased risk imposed on the contractor.
Congress responded to these concerns and in 1985 the law was replaced by
Section 24073 of the 1985 DOD Authorization Act (Public Law 98-525),
which aoditied the terms of the 1984 law. (5:8)

Warranty Laws Compared

The 1984 law specified that funds could not be obligated or
expended Lo procur. a weapon system unless the contractor guaranteed
"that the system and each ccuponent thereof were Jdesigned and
manufactured so as to conform to the Government's performance
requirements as specifically delineated in the production contract...,”
(5:8-9) and "that the system and each component thereotr, at the time
they are provided to the United States, are tree from all detects (in
materials and workmanship) which would cause the system to fall to

conturm Lo the goverument's performance requirements...." (5:9)




Contract breaches obligated the contractor to “bear the cost of all work
promptly to repalr or replace"™ the parts needed to meet the “requtréd
Perlormance requirements." Contractors not performing could be required
to pay ftor the parts procured from a different souéce. (5:9)

The 1985 law added Section 2403 to Title 10, United States Coaé:
which says that ecach prime conttaétor must guarantee that (1) "“The item
provided under the contract will conform to the design and manufacguring
requirements specifically delineated in the production contract..;“”(Z)
"The item provided under the contract, at the time it is delivered to
the United States, will be free from all defects in materials and
workmanship;" a;a (3) "Tr~ item provided under the contract will conform
to the essential performance requirements of the item as specifically
delineated in the productionﬁcontract...." The law also provides:
remedies to the Government if the above guarantees are breached; the
contractor will at the election.of the Secretary‘of Defense, or as
otherwise provided by the contract:

"(A) Promptly take such corrective action as may be necessary to
cotrect the failure at no additional cost to the United States" or

"(B) Pay costs reasonably incurred by the United States in

tuking such corrective action." (5:10)



TABLE 1
SUMMARY OF 1985 WARRANTY LAW (1:2-4)

~ -

Warrsnt ies

txclusions

Waivers

Remedies

Teiloring

Factor Definition Description
Coverage Weapon systema Used in combat misaiong; unit coqt 1s
greater then $100,000, or total pro-
curement exceeds *I0,000,000.
Warrantor Prime contractor

Design and manufacturing
requirements

Deflects in materisls and
workmanship

f£ssential performance
requirements

GFP, GFE, GFM (Government
furnished parts, equipment and
material)

tssential performance require-
ments for items not in mature
full-scale production

Necessary in the interest of
rational defenge; warranty nat
cost-effective

Contractor corrects failure at
no additional cost to U.S.;
contractor pays for reasaonable
costs for U.S5. to correct

Exclusions, limitations, and
time duration

Dual -source procurements

Extensians

Party that enters into direct agree-
ment with U.S, to furnish part or ail
of weapon system,

Item meets structural and engineering
plans and manufacturing particulars,

Item is free from such defects at the
time it is delivered to the Government.

Operating capabilities or maintenance
and reliability characteristics of item
are necessary for fulfilling the mili-
tary requirements,

Items provided to the contractor by
the Government.

The first 1/10 of the totel production
quantity or the initial production
quentity, whichever is less,

Assistant Secretary of Defense or
Assistant Secretary of the Military
Department 18 lowest authority for
granting wativer; prior notification to
House and Senate committees required
faor major weapon system,

Other remedies may be specified; con-
tract price may be reduced.

Specific details to be negotisted.

Relieve secand source from guarantee-
ing essential performeance requirsments
for initial product delivered.

Extend coverege and remedies as deemed
beneficial,

A comparison of the two laws reveals that the primary difterenc:

is in the area of what 1is referred to as escential

requirements (EPR's).

7
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The first two provisions of the 1985 law require




guarantees that the weapon system or item will be built and delivered to
thie United States according to the specifications delineated in the
contriact, and that there will be no defects in materials and
workmanship. The third provision is significantly different in that it
requires the weapon system meet specified performance criteria that have
been determined essential to the mission effectiveness of the weapon
Svstem or unit.

Congressional Intent

The intent of Congress for the application of warranties appears
to extend well beyond the literal interpretation ot the wording of
scction 2403% of the law. (9:6) For example, Subsection (f) states the
law a4pplies to weapon systems in full-scale production, yet there is no
prohibition of warranting weapon systems not yet in full-scale
production and the law encourages those warranties by requiring a
Secretary of Defense waiver for systems with no warranty that are not
in full-scale production. Subsection (g) states that warrunties may be
used in more cases than required by the law and that remedies may be
more compreliensive. (9:6) Some aspects of the law's definitions and
requirements exceed commonly accepted use of commercial warranties and
ignore the lessons the services have already learned in dealing with
warrtanties. (9:6) For example, the services had learned that simple and
explicit contractor vemedies and {ncentives contributed ta effective

warrantics; however, many warranties prescribed complex remedies whicl

*A complete copy ot Title 10, Section 2403, of the United States
Codue 1s included in the Appendix.
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tended tu posc more risk than the contractor was willing to accept.
(b:61)

The intent of the eongress was further amplitied in a Senate
Appropriations Cummittee report which describes the basic purpose ol thoe
law in terms ot dissatisfaction with the reliability of US weapon
systems. The report published in part in a General Accounting Office
(GAO) audit on Department of Defense (DOD) warranties, highlights the
committee's concern that Congress has been preoccupied with appropriating
funds to correct defective and shoddy workmanship in weapons systems.

It rurther states that tax dollars should not be cxpended for military
weapons that are operationally unreliable, do not meet the military
mission, task and threat, and may imperil the lives ot troops on the
front lines of defense. 1t is the committee's belief that Congress must
demand that those weapons work as intended. (5:38)

The Congress, distraught with weapon systems which did not work
or hold up well after delivery, clearly intended to motivate the
contractor to produce a quality product with reliability which assured
agrecd upon performance in the field. They wanted more combatl ettective
weapon systems and in the same sense they did not want to continue
paying defense contractors to modify or repair a weapon system that had
been bought and pald for, but did not do what it was supposed to do.

Congress specified warranties apply to combat weapon systems
costing more than $100,000 each, or more than $10,000,000 total
procurement cost. They specifically excluded commercial items sold in

large quantities to the public. Next, Congress specified the "prime




contvactor” be held responsible and accountable ftor the contract
provisions. Congress specified weapon systems be built exactly in
accordance with aj;reed to engincering plans with precise contraol and
quality assurances as to materials, measurements, tolerances and product
tests. VFinally, Congress intended that the weapon system execute
reliable technical performance and that it be maintainable to an extent

which does not impair military missfon. (9:4)

10
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CHAPTER 111
THE WEAPON SYSTEM WARRANTY
Warranty Concepts

warranties within the framework of the weapun system ac¢quisition

today rall within two concepts, ™"assurance warranties' and "incentive
warranties.”" The '"assurance warranty' is used when the intent {s to
assure that minimum design, quality and perf{ormance criteria are met.

In assurdnce warranties, the Government 1s seeking only minimum contract
specitications, and, therefore, the contract does not provide incentives
to the contractor for improved performance. However, the '"assurance
warranty," which {s now mandated by 1C USC 2403, invokes penalties for
the contractor on faillure to meet contract specifications. This is in
stark contrast to the de facto penalty the Government paid when, prior
to the law, a weapon system did not meet contract specifications.

The M™incentive warranty" is not mandated by law and provides thc
contractor incentives to exceed minimum contract specifications for
design, quality or performance. Incentive warranties are strultured so
that risks of failing to achieve minimum criteria, combined with the
improved profit potential for exceeding minimums, will motivate
contractors to work toward exceeding minfmum values. (1:3-2)

The distinction between assurance and incentive warrantles is
excmplified in the following example. A hypothetical warranted
equipment item has a required fielded Mean Time Between Failure (MTBF)
of 1000 hours and {s expected to operate a total of 200,000 hours during
the warranty period. Therefore, to satisfy the warranty requirement, we

11




sas the expected number of failures is 200,000/1,000 which equals 200,
i.c., the item must operate tor a total of 200,000 hours with a MTBF of
1000 hours and not more than 200 failures.

To illustrate the concept of the "assurance warranty,'" we state
the terms of the contract so that all failures exceeding 200 which occur
during the warranty period must be repaired by the contractor at no
additional cost to the Government. (1:3-2) In addition, the EPR of a
1600 hour MTBF must be met or the contractor incurs a penalty which may
involve repair, replacement, or redesign and retrofit, at no additional
cost to the Government. In this example, the contractor does not
realize a profit margin increase by exceeding a 1000 hour MTBF. (1:3-2)
He could, however, increase his profit by reducing the repalrs he makes
under the contract.

in our scvcond example, the contractor of the same equipment 1s
to provide depot repair service at fixed contract priced over the period
of thu warranty. (In both examples the warranty period is the samc.)
The contractor recognizes the fixed price wmeans if he can reduce
fatlures he will increase profit by having fewer repairs to make. This
motivates the contractor to invest in design, production, and quality
assurdance to reduce the number of future fallures. (1:3-2) This type of
warranty is called a reliability improvement warranty (RIW) because of
its incentivizing features. There is some point beyond which the
contractor may not wish to go in seeking improvements because of the

risk associated with the extra expense and the attendant diminishing

returns.

12
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1000-X 1000

Achieved MTBF
Figure 1
Contractor Profit - Assurance Versus Incentlve Warranty (1:3-3)
Figure 1 depicts the relationship between profit and level of

MIBF achieved. The contractor will lose profit with both assurance and
incentive warranties if MTBF 1s less than 1000 where X represents the
decrease in MTBF from 1000 hours "covered" by the warranty proflt/eisk
dollars in the contract price. Conversely, the contractor will increasc
protit with the incentive warranty if he exceeds the 1000 hour MTBF.
The contractor can make no more than the expected prolit with the
assurance warranty whereas he can theoretically make substantial
additinnal profit in the incentive warranty. The only costs he would
{ncur with MTBF well above minimum values, are those assoclated with
warranty administration. Table 2 provides additional clarification of

the differences between assurance and incentive warranties.
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TABLE 2

COMPARISON OF ASSURANCE AND INCENTIVE TYPES OF WARRANTIES (1:3-4)

1

factor

Agssurance Warranty

Incentive Warranty

Besic Intent

warranty Price

Warrarity
Ouration

Technology
factors

Contractor

Competition

Administration

Meet minimum performance
and R&M Levels,

Expected to be minimal,
from O up to 1 or 2
percent per yeer of
hardware price.

Limited -- generslly
1 year or less.

Warrented item is well
within state of the art
(SOA), or SODA is so
severely "pushed" that
only limited warranty
protection is realistic.

Contractor has limited
opportunity to control
and improve performance
prior to and during
warranty.

Should not reduce
future competitive
climate.

Generally not e severe
burden,

Exceed minimum levels,

May be significant, up to 7
or 8 percent per year of
hardware price.

Can be extensive -- 3 or
more years.

Warranted item pushes SOA,
s0 there is need to protect
against failure and there
is opportunity for growth.

Contractor has significant
opportunity to control and
improve performance.

May sign:if:Canily reduce
competitive climate.

May require complex
procedures.

Warranties Defined
A military warranty as defined by the Federal Acquistition
Repulation (FAR) subpart 46.701 is "a promise ovr affirmation gilven by a
contrdactor to the government regarding the nature, usefulness, or
condition of the supplies or performance of services turnished under
contract." (6:30) This definition is both broad and vague and
consequently is of little use in understanding military warranties.
During the research for this paper, the author found a disturbing lack

of counsensus among knowlcdgeable people on just what is represented by a

14




military warranty. Frequently people who were involved with the weapon
system and in some cases the administration of warranties had an
incomplete or hazy understanding of the warranty process. (6:5) A 1987
Rand study found workers and officlals invelved in warranties did not
agree on objectives of warranties, how incentives of warranties were
supposed to work, or on criteria for the ultimate evaluation of warranty
or program performance. (6:5)

There appear to be gseveral reasons for this. Clear concise
guidance is not yet available at all levels. Equally important is that
people involved with the warranty process dou not communicate etfectively
on the subjezt ot warranties. This is due both to association with
commercial warranties and vague definitions which result in differing
interpretations of what a military warranty represeuts. We should
therefore clarify both points, beginning with the distinction beiween
commercial and military warranties and subsequently expanding the
general definition of a warranty.

Although the Air Force buys some products which, like commercial
products, have very low risk, the majority of military weapon systems are
complex and involve much higher levels of risk, While low-risk systems
may be well suited to commercial warranties, the higher risk systems are
incompatible with commercial warranties for the following reasons:

1) Complex systems with attendant higher levels of risk mu..
have warranties specifically tailored to the weapon system to account

for the way the military uses the system. This tailoring involves

15




contractual lunguage which differs from that found in commercial
warrdnties.

2) The acquisition of major military weapon systems involves
tight DOD service control and supervision over product development. The
contractor therefore is often not in a positlion to assume full
tesponsibility for the design.

3) The fundamental organization of the Air Force acquisition
system results in weapon system production start occurring before R&M
(vwarranty) testing and validation can be completed. (6:3)

The purpose of a commercial warranty is to limit the seller's
obligations to the buyer rather than protect the buyer; as such, these
warrantics are narrowly focused on specific terms. The most {mportant
condittions of the warranly are established by the seller and are not
neyotiated with the buyer as is done with military warranties. The
autonomy of the manufacturer in commerclal endeavors contrasts sharply
with a4 defense acquisition in which government engineers establish
design parameters, life expectancy requirements, technical performance,
and reliability requirements. (9:11) In those cases where the design
specifications, technical performance, or reliability criteria have not
becn proven in previously built systems, risk is introduced as a
function of uncertainty. (9:11) Therein lie the major differences
between thie commercial and military warranty environments,

The depgree of risk associated with a weapon system acquisition
is a tunction of the level of technology involved, the urgency of the

production schedule, and the level of performance being sought. Risk is

16




i
, an inherent part of weapon system adquisition which can be miniuwized,

but not eliminated, with good -anagénent. The warranty transzrs yisk
from the Government to the prinevco;tractot. The transfer or sharing of
i
risk is a fundamental charactcti.ti# of warranties. (6:19) The wagranty
clearly is not undertaken without r*sk to both the government and thle
contractor. This risk can be nitigited by appropriate acquisition phase
activities which must include precige tailoring of warranty contractual
language. (1:3-14) A 1986 ARINC study showed that when the warranty was
well planned and integrated into thd weapon system acquisition, there
was no instance where the warranty seriously disrupted system
deployment or threatened the reliability of the contractor. Therciore,
it is clear that despite some problems, there is ample evidence that
workable warranties can be obtained which benefit both the Covernment
1 and the contractor. The Government takes the position that the penalty
or incentive teatures of the warranty will ensure pruduct performauce
requirements are met, while the contractor believes the warranty noney
paid will be retained as profit. (1:3-14)

In the presence of sound pricing strategies, good quality and
performance can yield a positive outcome for both parties. A
constructive coalition between the Government and the contractor is
! needed. This "win-win'" strategy is achievable in the absence of
unacceptable risk, which experience has proven would flaw the
acquisition strategy with or without the warranty. The risk associated
with the warranty process can be minimized by including the warranty as

{ a part of the total acquisition strategy. Criteria for selecting the

17
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apprupridate torm of warranty (assurance, incentive or combination) wmust

be developed and the acquisition strategy wmust address the elements ol

risk. The Air Force Product Performance Agreement Cecter currently las

a computver-based decision support system which is well suited to this

and other aspects of warranty development. Finally, a warranty cost

benatit analysis must be performed. (1:3-14)

Tables 3 and 4 list

possiblie risks involved and recommendations for developing warranties.

(1:3-.9)
T - B
TABLE 3 ‘
WARRANTY RISKS ]
- e
factor Risk |
S—— 4
Tharacteristic The "wrong" characteristic may be selected, thereby
addressed Under focus ing effort incorrectly.
warranty
Price It is difficult to estimate expected field perform-

Nperational factors

self-Sufficiency

fquipment Design

Trensition

Administrative
Complexity

ance, which 1is s basic measure for realiatic pricing.

Field estresses may be difficult to estimate, because
of many unforeseen circumstances.

Contractor repair, if part of the warranty, can
reduce military self-sufficiency for wartime-
critical items.

Contractor may design aquipmert more suitable for
meeting the warranty commitment than for meeting the
military maintensnce environment.

If required, transition from contractor maintenance
to militery maintenance cen introduce serious
administrative and logistics problems.

Procurement and logiastics procedures may have to
be developed to implement the warranty effectively.

18
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TARLE &

RECOMMENDATIONS FOR WARRANTY DEVELOPMENT

- - - —

Do

‘ |
Do 1nvolve the contractor, user, suppart agency, Defense Contrasct
Adri.nistration Services (OCAS), end other affected functional elements
1n ~he planning procass.

Do onsider lifa-cycle cost es one measure for evaluating warrenty
alternatives.

Do simplify time measurement, terminetion, and price adjustment to the
maximum extent possible,

Do check and double-check to enaure that concepts, terms, and
conditions sre clearly and fully understood.

o structure terms and conditions to be consistent with operastions and
suppott procedures.

Do develop adequate back-up spproaches if the warranty cannot be
negotiated or implemented,

L - _
Oon't

- —— ]

Don’* commit the cont-actor to warrant elements beyond 1ts reasonsbie
cortrol.

Don't dilute the fixeu-price essence of a warranty essentially to s
time-and-materials contract. l

Clearly from t'ie above discussion there are ditferences in
commeriial and military warranties which must not be contfused.
Primarily, the environment surrounding the commercial product
development manufacturing and market process provides the seller with
autonoumy which does not exist in most military acquisitions. The
products developed for the general public are generally much less
complex and the seller has more control over what will be warranted. In
specific cases the military has exaceirbated the coamplexity problem by
adding technical requirements which have marginal value to military
capability (goldplating), but which significantly increase cost and
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risk. Finally, the risk involved in a weapou system dcquisi-ion must be
managed througl precise tailoring of contiactual language specific Lo
the system In question.
The remaining issue in the definition of the military warrantv
concerns the vague way in which it is defined by the rAR subpart 4b6.701.
An udlternative definition is proposed which brings much clearer meaning
to the term warranty.
A contract between the Government and the prime contrictor which
specifies the characteristics warranted, the period of ccverage,
responsibilities of the Government and the prime contractor, the
remedies available to the Governmer: should the product fail to meet
tontract provisions and incentives (if any) to the contractor should
the product exceed contract provisions. The contract should also
specity claim procedures and such provisions as _ost arrangements
tor spares, and transportation. (9:3)

A genvral definition similar to the one above could help promote better

understanding and better communication for people involved in tle

WATranty process.

Warrancies: A Part of the Acquisition Process

Appraising waritanties is a complex undertaking at best. The
wide ‘aricty of warranty applications, conditions and operational
circumstances require very specific tailoring of each warranty to the
weipon svstem.  Warranties are perhiaps best understood by distinguishiiy
botween tne different types of warranties in the context of the
acquisition cycle. Additionally, since warranties bring both advantages
and disadvantages to the acquisition process, they are more ciearly
understood when presented in light of their contributicn to a variety ot
wedapou systems. Figure 2 provides one useful framework for appraising

milltary warranties,

20



ﬂ hadl -
|
MILITARY WARRANTIES
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SPECIF1CATION PERFORMANCE
WARRANTIES ' WARRANTIES
DESIGN MATERIALS AVAILABILITY FUNCTIONAL
AND AND PERFORMANCE PERFORMANCE
MANUFACTURE WORKMANSHIP

Figure 2
Depiction of Military Warranties (u:31)

Military warranties as shown in Figure 2 cdan be viewed as
specification or pertfurmance guarantees. The 1985 law requires the
contractor to design and build the weapon system acvording to the
specifications in the production contract. These specifications are
broken cut into two specitic areas, first design and manutacturing and
second materials and workmanship. Specitications warranties are an
alternative method fur accomplishiné the functions of the
"correction-ot~defects™ (COD) «lause and the "standard inspection"
clause found in most government contracts. (6:32) Their use 48 a
warranty however, is not entirely duplicitous; they serve to supplement
such cliauses when they define the time limit for discovering detects and
reduce the inspection requirements now performed by the Government.
(6:32) The key characteristic ot a specification warranty lies iIn its
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contribution to tactlity of measursment and/or veritication. Design and
manut acturing requirements can usually be verified by a one-time process
completed early in production with periodic quality audits to follow.
Tte warranty dgalinst defects in materials and workmanship 1s directed at
controlling “"latent defects'™ by specifying a discovery period whiclh
olten runs the duration of the warranty on “essentlal performance
requirements.' (1:2-4) Both types of specification guarantees have
Bistorically been provided for through standard contractual clauses
other than warranty clauses.

The performance warranty nmandated by the 1985 law potentially
otters the greatest fmprovement te wealn system acquisition. The
pertormance warranty provides an assurdunce to the Government that the
woapon svetem will provide specitied levels of performance while the
system s Ip ordinary use. (6:3.1 e term "ordinary use"
ditterentiates a performance warr.anty trom other forms ot acquisition
contravts, (6:32) Moreover, this is the area of weapon system
acquisition most aftected by the 1985 vongressional warranty mandate.
The perturmance warranty aims at the heart of the warranty issue, the
essential performance requirements (EPR's) which counsist of the
operating capabilities and maintenance and reliability characteristics
of the weapon system.  These EPR'S are specifically linked to the
svstem's capability to perform fts military wmission as determined by the
Secretary of Detense.  The "performance' clause represents o major

change in acquisition approach by extending the contractoc's liability
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into the arena of performance, including reliability and maintainability
(R&M). (1:2-5) |

Traditionil approaches Lo acquisition have always included cust,
scnedule and dortormance as the major determinants of success or failure
in 4 major weapon svstem program. The inclusion of R&M on a ca-equal
basis is 4 wholel, new approach which tocuses on a category of
perfurmance not previously considered worth pursuing. Three
devel pments bave aitered this view., The first is the rvising cost ot
Wweapen svstems, the scecond is the need tor a reliable and maintainable
(Cornbal crlective) weapen system cost notwithstanding, and the third is
te. b Llugical advances 1n computer-aided design and manufacturing which
aane improved R&M achievable.

The periormance warrdnty tocuses on the EPKs of the tielded
weapn system. inlike specitication warranties, pertormance warrduties

are aandated only in "mature production lots ™ that is, those produced
after the first one-tenth ot the total production or after the initial
production quantity, whichever is less. The aspect of the performance
warranty tnat is similar to the specification warranty and that is
"oiperational or functional performance,' which like specification
characteristics, can typically be validated during such events as
development tests, initial operational tests, or acceplance tests upon
delivery. This lcaves only the R&M characteristics ot the weapon system
whih cannot be validated in the early stages ot production. It is
precisely these chardacteristics upon which performance warranties

mandated in the 1985 law may have the mast significant impact.
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Functional pertormance, which can typically be valfdated during
developument tests, or other validation tests at or before delivery, does
not benelit equally trom warrantics because such perlorwmance has
typically been covered in other kind, ol contractual language.
Reliability and maintainability are tnique in that both reliability and
maintdinability bear a relationship to combat eftectiveness which cdn
only be validated while the weapon system is tielded and operated under
routine military conditions involving Air Force orpanic (Air Force “Blue
Suit'" Personnel) support systems rathor than contractor support. A
stud; performed by the Rand Corpecraticn indirated warranties are
possibly the only method for ensuring the coantractcr meets the RaM
specifications of the contract. (6:33) This condition exists in
contrast to interim contractor support (ICS) which is often used during
the early phases of production (and occasinnally much longer) to support
tie weapon system until the Air Force has enough trained and experienced
persunnel to support the new system organically.

There are scveral esamples of successful Air Force warranty
approuaches already on record. Two ot the better examples are presented
by the F-16 RIW and the C-17 reliability and maintainability
demonstration. (3:2) Both these weapons gystem have warranties which
are specific and carefully thought out for the benetfit of goverament.
The warranty concepts are integrated into the wedpon system program
Strategy.

The C€C-17 program includes a requirement for demonstrations ot

systen reliability and maintainability after delivery. (3:5) Among the
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more innovative aspects of the C-17 warranty {s the requirement for the
Initial Operation Capability (IOC) complement of production aircraft to
meet pre-defined performance criteria during an Operutional Readiness
Evaluation (ORE) conducted soon after delivery of the initial complement
of aircratt. (3:3)

A study of Reliability Imprbvement Warranties completed at the
Air Force Acquisition Logistics Center (AFALC) assessed eight programs
whiich used the RIW.

The elght propgrams dre listed below:

Klystrun Electroun Tube Sep 75 - Sep 79
AN/AKRN 118 TACAN Dec 75 - Apr 82
AVU - 8C/A Airspeed Indicator Apr 76 - Apr 81
umega Navigation System Apr 76 -~ Nov 82
Carousel Inertial Navigation System (INS) Apr 77 - Apr 81
F-16 Avionics Jan 79 - Jan 83
A-10 Inertial Navigation Unit (INU) Dec 80 - Dec 85
ALCM Inertial Navigation Element (INE) Nov &1 - Nov 86

Five o! the eight programs were assessed as moderately cost
etfective based on inalysis of all available data. 1In this study and
others, the F-16 RIW is consistently cited as an eftective and
successful warranty code. The non-cost effective programs were the
Klvstron Electron Tube, Omega Navigation System and the Airspeed
Indicator. The benefits included temporary transfer of risk to the
production contractor(s) for fielded reliability of the equipment,
deterred Government investment in maintenance resources, and better R&M
than could have been achieved without such a wairanty. All eight
programs were playued with management and administration problems which
require correction. Typically, warranties were voided by using
organizations through poor knowledge and ineffective communication.
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Sioaptenatveally this was manifested in what should have been no-cost
Ciivdneer ooy chanye proposals (ECPs) erroneously charged dgainst the
Lortvection ol Deticiencies (COD) clause, inadequate provisions for
“acvsnive non-verilied tailures, and configuration coantrol problems
drsuciated with large numbers of design changes. Administration
probilems were shown to reduce the effectiveness of the RIW in each ot
the eipht programs examined. (11:3-5) Clearly the problems associated
with managing and administering warranties have detracted from their
eticetiviness as a1 tool for {mproving the acquisition process and

wltimatoiy the combat effectiveness of weapon systeams.

Warragties: Linking R&M to

Combat Effective Weapon Systems

Mlitary warranties in general and more speciffcally performance
Cassuram ) warrant {es have a detinf{te relationship to R&M and therefore
to ceabat cftective weapea -ystems. This paper glves exceptional weight
te the s.oergistic role of warranties linking R&M to an acquisition
process aimed gt reliable combat effective weapon systems for optimum
cost,

Reltability drives how long a system will operate without repair
while maintainability retlects the speed and ease of returntng the
system o operational status - the combination R&M translates into
increased combat eftectiveness or warfighting capability at lower cost
and reducod manpower. In the past when compared with cost, schedule and
operational (functional) pertormance, R&M considerations have been giveu
tower jrioritics. In the words of General Larry Welch, Chief of Staff,
USAF, "it's past time uow to correct that situation." (8) Reliability
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and maintainability have risen to grominence in the acquisition process
and now stand as the highest.ranki g factor among the traditional cost,
schedule and performance parsmeierq. (8) Performance warranties
according to Rand appear best suit to assure R§M goals are met lor new
weapon systems. (6:67) The Alr Fo“ e acquisition system has typically
been successful in achieving accepJable levels of tunctional performance
through standard inspection and testing coatract clauses. However, R&M
tas frequently failed to meet expectations and left the Alr Force with
only expensive alternatives to attain acceptable R&M levels. General
Welch's comments reflect Air Force recognition and acceptance that
combat effectiveness can be maximized only when the proper balance has
been achieved between functional performance and R&M. The relationship
between functional performance, R&M (availability),* and combat
effectiveness (s shown in a 1987 Rand study ou warranties. In Figure 3
below, devised by Rand, the vertical dimension represents a medasure of
functional performance for a hypothetical weapon; und the horizont.al
dimension represents some composite measure of fts avillability (R&M).
Both types of performance contribute to the combat cttectiveness ot the
weapon system, and each can be traded off to some extent agalnst the
other. For example, an attack aircraft needs both speed and
availability to be effective, and the lack of speed on a particular type

of aircratt can be offset at least somewhat by f{ncreased rellabtility or

*The term R&M, meaning reliability and maintainability, is often
used interchangeably with availability. For purpuses of discussion RaM
constitutes a major part of avallability because a weapon which 1s both
highly reliable and maintainable wi*l be available tor use.
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maintainability, which enables more aircraft to be in combat at a given
time. Similarly, to be effective, ICBMs require both accuracy and

avaitlability (R&M).

=y

effectiveness

i
T
|

E;

Functional performance

Availability

Figure 3
Tradeofts Between Functional Performance and Availability
(R&M) in a Hypothetical Weapon (6:69)

The curves E E and E in Figure 3 represent increasing

| Y 3
levels of combat eftectiveness at different combinations of functicnal
performance and availability. The BB line represents the cost
vonstraint for the weapon; only combinations of functional performance
(F) and availability (A) on or to the left of this line are permissible
within cost., The point at F* and A* then represents the highest level
ot combat effectiveness available within the cost coastraints. (6:70)

Typically cost, schedule, and functional performance reflect

reality to the program manager and hence have historically been the
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bench marks of success. Recint thipking which has made R&M co<equal
with functional performance WRB altpred the balance of these ctiteria.
This {s becausce experience hga sho that the most advanced fugcetlonal
performance cannot compensate for p&or R&M. Let us imagine for exasmple
a hypothetical weapon system which Ls 80 unreliable it requires 50
percent more of them to do the mission. Simnflarly, {magine mafnteunaunce
time (down time) ot 50 percent greater than was expected tou produce
enough weapon systems to perform thé mission. 1In both cases required
availability can only be achieved through extraordindary measures which
invulve exceptional expense, such as more weapon systems or more
manpower and spares. At this point {t becomes clear thal poor R&M can
outwelgh any high-tech advantages which produce even the most
exceptional levels of functional performance. Conversely, as R&M are
improved we need fewer weapons and less expensive resources tu achivve
desircd availability, and with it combat eftectiveness.

Because of the exceptional importauce of R&M to the dacquisition
ct new weapon systems and the modification of old weapon systems,
warranties should be structured to reinforce the cftourt underway to

integrate R&M totally into the weapon system acquisition process. tn

the words of General Welch, "the future operatlonal effectivencss vt our

weapon systems will be strongly driven by how well we integrate
Reliability and Maintainability into the design process." The
"performance warranty" provides the acquisition aund loglistics
communities with a statutory tool to leverage R&M provisions through

constructive contractual language. éThe process of developing the

,;
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specilics ot warranty language is very complex and f{nvolves wmany
pliayers. The process is beyond the scope of this paper but is covercd
in detail in the Warranty Handbook listed as reference 1 to this paper.
The state of the art technolopy which exists today has provided the
technical basis for significant R&M lmprovements as targets or goals for
developing military warranty clauses of weapon system contracts.

Examples of this technology are abundant in today's high-
technology Afr Force. The F-16 uses over 260 technical orders which are
lony,, cumbersome, and slow to use at best. (8) An automated system is
under development which would e23e the technician's job by facilitating
taster, vasier access to the technical data required to repalr the
aireratt. (8) The time and money savinga translates to improved main-
tainability and increased combat effectiveness. A similar technical data
teterence requirement 1s easily within the scope of contractual warranty
longuage under maintainability provisions. Similarly, the F-16 engine
requires an oll servicing cart and two people to service oll in a critical
and vrror prone time and manpower intensive operation. (8) A small error
In ofl servicing can induce a malfunction requiring an engine change.
Future tiphter aircraft design should assure a less critical oil level
requircement, and routine maintenance which can be performed quickly by
one person with little or no servicing equipment. Performance (R&M)
warranty clauses are ideal for such requirements. To perform mainte-
nance on the F-16 weapon stores panel, 45 minutes are required just to
pain access to the panel. Increasing the length of a single wire bundle
would have reduced the job to five sinutes. (8) Clearly, although this
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is a design problem, the naiqtain" lity is affected and properly
structured warranty language (rede \ gn or maintainabllity claude) would
put the responsibility on the contrpctor to correct this. The k=16
bore-sighting procedure (required t£ establish weapons delivery accuracy)
required two people using spacial L%ola and cquipment trum six to cight
hours. This situation 1s exacerbated by the requirement to use & toech-
nician with "long thin arms" to rea&h the nearly inaccessible equipuent .

The ettect ot this poor design in a combat envirunment fis
obvious. There are virtually limitless examples of such destygn
incompatibilities. Warranty provisfons entorcing K&M features can lLave
a positive effect on many ot the problem areas which prompted the Aln
Force to seek better R&M through such concepts as the KIW and ultbmately
prompted Congress to pass assurance warranty legislation. 1In today's
increasingly austere environment, turnaround time, alert requirements,
fewer total systems, multiple sortie requirements and cost prohibit
ditticult to maintain or unreliable systems. (B) Pertormince
warranties, if developed as part of a total acuuisition stratepgy, have
the potuntial for increasing the combat effectiveness ot the 1ewer
weapon systems that will be tielded in the future.

Unlike defects in material and workmansliip, avaflability (K&M)
characteristics of a weapon system typically are not fully demonstrable
during the development process. Aspects of R&M which are analytically
derived without thorough testing may turn . it to be significantly in
error thus creating a situation whegeln the contractor is judged not to

have met contract specifications. An example of the effect of this pro-




P—

[
!

process is evident in the Navy's F '4 aircraft which uses a radar
speciticd at 1600 tours mean time bptween failure (MTBF). The actual
MIBE achicoved was 94 tlying hours. {7:5) Acquisition programs
frequently lack sufficient tisme for] complete demonstration of R&M
characteristics. Moreover, these tgsts often demonstrate inherent R&M

under "ideal”™ conditions or using ifterim contractor support (ICS) under
i

the watchtul eye ot the contractor iather than typical field conditions.
]

(7:4) The C-17 warranty is structu;ed to preclude this by evaluating

kev R&M provisions during an 0perat&onal Readiness Exercise (ORE) using
Alr Forow organic support.
the specifics of the warranty include:

(4) a wirranty of contractual specification conformation, design
integration, and material and workmanship; (b) a warranty of fleet
reliability, maintainability, and availability; (c) a warranty tor
the installation of parts; and (d) a warranty of design information.

The remedies tor the (a) and (b) warranty clauses include
correction, repair, rework, replacement, or redesign; for (b) in
particular this {ncludes changes in the design and production
procedures tor all aircraft in production or still to be produced
and retrofit of those (up to 16) already delivered; for (c) it
includes reinstallation and the assumption of the parts vendor's
warranty; and tor (d) the correction of the information and the
repair, rework, or replacement of any damage it caused.

Defects must be discovered no later than 180 days after {nitial
operat tonal capability, which is defined as the delivery of 12
product lon-configured aircraft and their supporting equipment and
data. The basls for the incentive fee for availability,
reltabtlity, and maintainabllity achievement will be a highly
structured 30-day mini-squadron evaluation that is scheduled tu take
pltace (n the early 1990s. (6:72)

The relatively short time si{nce the 1985 law has not been
adequate (o assess the acquisitions brought on board under its
pravisions. Table 5 lists selected systems warranted under the 1985

law. (b:956)
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TABLE 5
CHARACTERISTICS OF SELECTED 1985 LAW WARRANTIES (6:%6)

Type of Warranty

- e

Performance

Spec1fi- Aveil- Rell- Maintaln - funce
Timing and System catian ability ability ability tionelily

Signed before FSD
SINCGARS ai1rborne radio 4 t 0

Initial Production

F100 engine (F-15/fF-16)

Avionics & electronics
NAVSTAR user equipment
STD PA INU
STD and F-15 RLG INU
SCPS-2 protection system
SCDAC air dats computer

MX Peacekseper [[{BM
Support equipment f b
Ops support equipment 3 ]

-
-

t

D,t

BT Tt
&3 -

Follow-ore Production
F-15 (1985 buy)
TR-1/U-2R aircraft
AGM-65D Maverick missile
MHU 196
fWW5 update
MX Peacekeeper [CBM
Third-generation gyro
Stage | and F10S
Stage II1
Ordnaence initiation system

LS IS

"> -mm
RIS

£,0

RalnaTnalid]

D The contractor performs depot maintenance and usually 1ncurs soms penalty (muney
the provisior of spares) if turnaround time targets are not achieved.
E Engineering redesign (often including reproduction, reinstallation, and the
provision of interim spares) ;s required if tergeted performance 13 not wchieved.
Specification warranty (now required by law) (fix or replace).
A bonus or penalty, dependent on performence,

RY Saal

Initial assessments arce generally positive, cxpressing optiwsu
for the potential of assurance warranties to make signiticant

contributions to the combat eflectiveness of future major weapon systen

acyuisitions; there are, lhowever, some imporiant concerns. New warfanlies
are generally more lengthy. Engines and certain other ftems which uway
33




be procured in annual lots have contrdcts which are similar to but

Tonper than those written before the 1985 law. (6:57) tunctional
pevasrmanes dad avatlability (R&M) appear to be coveroed under the same
specitications and "essential performance reqairements" (EPRs) appear tc
be buricd {n major sections of documents. (6:37) Both Rand and the GAU
indicare warranties have been written which are cot explicit on
remedios. (6:58)(5:30) Pre~1985 warranties were typically written in
signiticant d:tatl which enabled both the Government and the contractor
tu know what was expected 1t objectives were not achieved. Some newer
warrantfes are more general, leaving perhaps too much roon for
interpretation. (6:60)

It is clear tuat assurance warranties have the potential to

tmprove combat ctfectiveness in our weapon systems it properly
integrated into the acquisition process. Warranties used to enforce
R&M can bring better weapon systems to the Alr Force. The Air Force is

still in the carly stages of learning how best to employ warranties, and
borrowing from the words of General Welch, {t {s time now to do

somet hifng about that.
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CHAPTER 1V
WARKANTY ADMINISTRATION

Air Force Forma{»GuidanCﬁ

Since the Congress passed 10U USC Section 2403, the Air Force has
been working to prepare the formal written guidance needed to integrate
warrauties into the acquisition process. When the law was passed as 4
part of the Detense Procurement Reform Act of 1985, the Afr Force was
already in the warranty business and had established the Product
Performance Agreement Center (PPAC) to serve as a local point tor
warrantyv-related activities. 1In February 1985 PPAC published the
Product Pertormance Agreement Decision Support Handbook, desfgned to
assist the analyst by providing a framework for selectling, danalyzing and
structuring product performance agreements. (11:i1) While this
publication is thorough, it is intended for use primarily by Cthe
contract analyst. During April 1986, leadquarters Air Force pablished
the Warranty Administration Plan to establish a4 system tor avquisition
and lopistic organization to track and administer warranties tor ticided
systems. (4:1) The guidance provided in this plan was exteptionally
genceral and vague in many areas reflecting primarily the Air Force's
lack ot knowledpge and in experience with tihe new assurdance warrantics.
On 20 October 1987, lleadquarters Alr Force SAF/AQC distributed a priuted
dratt copy of Air Force Regulation (AFR) 800-47, '"Weapon System
Warranties," for final review. The relatively lengthy perfod ot time

involved in finalizing this document is attributable to the wide varfety
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ot opinions expressed within Rhe Aif Porce acquisition and logilstics

conmunities.

While it is not withip the *cape of this paper tu investlgate
\
these views completely, it is' worthlnoting that one of the major

problems the Air Force has wl%h warfanties stems from the lack of
COonsUnsus en numerous warrant;:relaﬁed issues, some of which are
fundamental. For example, the defigition of a warranty in AFR 800-47 1is
so peneral and vague that it 1is not:uleful in clarifying the concept or
i
theory of a warranty as it applies to & military weapon system. There
is preat concern amony the Alr Force malntenance community about
portions ot the regulation which require data collection and reports by
alrcratft mechanics. (13:1) Headquarters Alr Force LE-RD has expressed
concern that Air Force policy should require '"no-cost' warranties rather
than allow 4 contractor to price a warranty which may ultimately be a
hidden maintenance support contract rather than a warranty. In their
words, "a pricing policy based on minimum number of random or predicted
tailures turns the warranty into an interim contractor support
agreement .  The "no-cost" concept supports the theory that one of the
tundamentdl purposes of a warranty is to shift risk from the Government
to the contractor and that only carefully developed pricing strategies
will indemnify the government against cost benefit reversal. (12:1-2)
In another example, there is concern that the wording of AFR 800-47
related to "remedies" appears to focus on contractor repair/replacement
with inadequate concern for the "loss of combat capability" associated

with faflure to achlieve essential pqtfotmance rtequirements. (12:2)

t
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Tue formal guidance prepared to date, while it outlines the
policies and requirements in regulatory language, does not do enough to
make the incredible complexity at the weapon system warranty issue more
understandable and workable for those who must develop, manage aud
administer warranties for the Air Force. Moreover, the lack of
consensus on fundamental aspects of Air Force warranty philosophy is
symptomatic of endemic organizational problems. Clearly AFR 8UU-47
should be reconciled and tinalized at the earliest pussible time.
Additional steps are needed to ensure a more thorough understanding ot
the Air Force warranty program at all applicable levels.

The 1987 Rand study on warranties indicated a uneed for policy
guidance improvements in five important areas. First, DUD should
clarify and disseminate to warranty project personnel the possibilitties
and options available for using performance warrantics to increase the
probability of achleving specific,KQailability goals. Second, Lhere 1is
a need for improved evaluation criteria and procedures for cost-benefit
analyses. (6:87) This author found during several interviews with
knowledgeable people that cost-benefit studies are recelving only
perfunctory attention in most cases. The reason most often given was
lack of any detailed criteria and procedures. It is worth noting that
the Warranty Handbook listed as a reference for this paper contains
substantial specific guidance for cost benefit studies and the Air Force
PPAC has a computerized dial up program designed specifically to ald

with cost benefit studies. However, neither of these alds are
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considered policy guidance, qathcr &hoir use depends on the
resourcetulness of warranty u.rogrnu" personnel.

A third area cited involved:the reed for policy guidance on
walvers, exclusions, and thejtailor‘ng of warrsaties. The RAND study
found few allowable Secretarf of Defense waivers, but a large smount of
uncoordinated tailoring of 1ndiv1dui1 warranties, which appeared to have
tacit approval by higher authorities. Guidance is needed on when
second-source producers and others should be exempt from performance,
but not specification, warranties. This guldance should specify what
type warranties may be waived, which may be tallored, and which apply to
all acquisftions. (6:67) The fourth area cited deals with the timing of
warranties, Policy guldance should relate the weapon system program
aobjertives (and theretore warranty objectives) to metlhiods of achieving
those objectives, specitically, the timing of opportunities and the
incentives avallable during the different phases of the acquisition.
(6:07) The final area cited involves the need tor poiicy guidance in
the area of risk sharing. Since warranties are contracts, they can
serve to provide structured motivation for the coantractor but they
cannot alter the technical uncertainties ard risks involved in advanced
weapon development and acquisition. Rand maintains the warranties serve
as a tool for managing these uncertainties and risks but that in major
ventures involving significant risk, the Government must continue to
bear a substantial portion of the risk. (6:68)

There {8 a need for publications and training for personnel

directly involved in the warranty process. The Defense Systems
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Management College has published a Warranty Handbook whicli covers the
warranty subject in significant detail. This publication warrants
dissemination throughout the Alr Force communities involved in
warranties. However, this publication is not explicit enough by fiselt;
the Air Force working people need a brief simple cducational pamphilet
whicli lays out the basics of warranties. While these steps are beiny
taken, something more fundamental i8 in order. The Alr Force must
develiop a consensus on fundamental aspects of warranty philosuphy. We
must clarify more precisely where and how warranties tit within the Atr
Force acquisition process, and organize to achiceve success fn this
endeavor. In so doing, we will elevate the process to the priority
assigned by the Chief of Staft. That is the first priority in the

source selection process.

Alr Force Warranty Program Organization

The Air Force is working vigorously to develop effective
organizational approaches to warranties. Beginning with the (1rst
initiatives in the 1970's, the Alr Force has used warranties in an
attempt to improve product reliability. As with any new system, the Alr
Force is experiencing certain growing pains developing a corpurate
approach to warranties. The author's research indicates one ot the most
fruitful areas for change may be in the organizational or structural
approach to warranties within the acquisition system. Depending on the
complexity of the acquisition program for which the warranty applies,
the procedures and organization needed to administer the warranty amay

vary substantially. Small programs with low technical risk may involve
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vnly 1 simple warranty uherewadmini?tration is confined to reviewing a4
checklist to ensure the Government %ai no tasks to perform before
t1elding the weapon system and concluding with some simple evaluations
at the conclusion of the wareanty. |Mmjor programs such as the C-17,
k-1B8, and Advanced Tactica! ﬁighter‘require much more complex warranties
which may involve incentive proviaibnl and substantial elements of risk.
The programs i{nvolve large complex Government and contractor
organizations and require very lubslantial resources and procedures to
administer. Administrative tasks sgould be kept to a minimum when the
warranty is developed, and knowledgeable logistics and user personnel
should be intimately involved in the warranty development to ensure it
can be administered and will be an effective tool tor guaranteeing a
reliabic, combat eftective weapon system.

Multiple interviews within the acquisition and logistics
communities revealed tundamental problems with the warranty program.
People worklng at various levels typically lacked a thorough
understanding of warranties and warranty concepts. This was especially
prevalent at the using command and unit level. Technicians and managers
of various levels described warranty losses and warranty invalidations
resuiting from difficulty in determining what was warranted. Poor
training appeared to be the culprit in most cases. Knowledgeable people
asgoclated with policy making are concerned about the avalanche of
warranty administration problems about to occur because of the B-IB,

B-., C-17, and Advanced Tactical Fighter.




The GAO report on warranties, published July 1987 Indicated
warranties might be difficult to administer for the tollowing reasons:
(1) Warranties were not always clear about the validation of warcanred
performance; (2) Warranties did not always specifically state contractor
responsibilities for redesign; (3) Warranties did not always speciiy the
effect of storage time on the warranty period; (4) Warrvantlies did not
always address coverage on repaired or repluced parts; and ()
Warranties did not specifically require uwarranted iteums tu be marked 1o
aid in identification. (5:31)

The warranty program is organlzed within the acquisition system
to require the program manager to exercise redpousibility for
5 integrating warranties into the acquisition process while making
Reliability and Maintainability co-equal partners with the traditlonal
cost schedule and (functional) performance. Typlcally, most program
offices appear to need help with the development integration and
administration of congressionally;mandated warranties into a uajor
weapon system program. According to a report produced by the Alr Force
Product Performance Agreement Center (PPAC), it 1s 4 complex process
involving personnel from a variety of functional areas, during which the
appropriate form of warranty or Product Performance Agreement (PPA) must

be selected, tailored to match program objectives, equlipment

characteristics and operational criteria, analyzed for cost-etfectivencs:
and finally assessed to ensure it can be administered and enforced
without excessive mission capability degradation. (l6:1) An fnterview

with PPAC staft members revealed this process is not donme with equal
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success in all program officis. They indicated although PPAC is staffed
and orpanized to assist prog%ﬁn offlcés. they must await a request for
assistance betore becoming 1&Lolved (15) A policy change restructuring
this arrangement could potentially ptrengthen the contribution of
warrant ies within the acquisi&ion Focess .

in a letter seat by the Tacfical Air Command (TAC) LG to
Headquarters US Air Force, SAF/AQC on 10 June 1987, potential problens
in warranty administration were hig‘llghted. The TAC LG forwarded
comments from the LGM who said:

Warranties should not be an administrative burden on maintenance,
supply, transportation, and other personnel supporting the weapon
system. The way some Product Performance Agreements (PPAs) are
currently written (e.g., F-100, F-100-220 engine warranties), their
administration has caused a tremendous burden on the field that is
labor intensive. For example, the F-110 engine has approximately
8,000 warranted {tems. AFLC has dictated (IAW T.0. 00-35D-54) a
wirranty deflciency report will be submitted on every warranted item
that tails. This policy will place a tremendous burden on field
units not only in deficiency report generation, but also the
tracking and shipment of warranted parts. As more and more
wiarranted weapou systems and engines enter the Air Force inventory,
this administrative burden will continue to grow.

The personnel responsible for the PPAs within the AFSC System
Program Of fices (SPOs) need to be more sensitive to the way
warranties are written and how they will affect field units. SPO
personnel may write an excellent agreement enforcing contractor
product quality [AW the contract -- thus saving the Air Force
millions of dollars, but the PPA may not be cost effective if it
generates a labor intensive warranty administration program.

. Parts identification ideas have ranged from bar coding and
label identification, to technical order listing. Tracking system
{deas have also varied, but currently no definitive procedures have
been decided on how all these thousands of warranted parts will be
identifted and administratively controlled.

Warranted administration has the potential to devastate field
units with an administrative burden well beyond their current
tesources. We do not oppose PPAs on our weapon systems, but s 1s
time tor AFSC, AFLC, and Air Staff managers to realistically review

the consequences the warranty administrltion program {8 having on
field units. (18) 1




The research for this paper revealed Alr Force operdtors
(users), maintainers, suppliers, and finally contractors do not speak a
common language where warranties are concerned. The coordinatfon
process which must include all these disciplines from the using command,
supporting command (AFLC) and {mplementing command (ASD/ESD), appears tu
be ineffective because it is frequently circumvented. One of Lhe most
common complaints heard during resesrch interviews wus that peaple at
various levels of the process do not talk to each other on fuportant
matters which should have been coordinated. The result is warcanty
contract language which cannot be effectively and efficlently
aduinistered after the weapon is fielded. These problems exist atter
program management responsibility transfer (PMRT) at both the supporting
command (A+rLC) and the using command. The pusition taken by the using
command is that an alrcraft mechanic is supposed to repair alrcratt and
if he spends a large portion of this time filling oulL warranty
paperwork, that time is lost for maintaining the weapon system.

Manpower constraints preclude additional people beiny hired to pertornm
this warranty paperwork.

The effect of poor coordination during warranty development can
be seen in the F-15/F-100-PW-220 Engine Warranty. Headquarters Tactical
Afr Command (HQ TAC) logisti <« staff indicated during an interview, that
the biggest complaint was that it takes “six engine techniclans" to
prepare many multiple-page service reports assoclated with the tallures
on the engines. Some of the reports are in addition to those required

by TO-00-35D-54, but an administration system designed tou support the
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warrianty on the 220 engine is drlvtLg the requirement. Despite the
presence of a contractor reppenentaiive at Eglin AFB, Aeronautical
Systems Division must provide dispogition inmstructious before pavts can
be shipped tor repair, and 1d takes up to 120 days (60 days avdrage) to
return the repaired parts. (Q&) (

The HQ TAC Logistics ftaff feels a need exists for better
communications between the using co‘mlnd (TAC) and cthe implementing
command (ASD). (14) The exawmples c;ted above are not new, however, as
the Afr Force continues to obtain warranties for new weapon systeams,
parts ot weapon systems and modifications to weapon systems, the
problems assocliated with their development .nd administration continue
to grow. There are two important points to be made concerning these
problems. First, warranties are being developed which are difficult to
administer and therefore may cost more than they are worth. In many
cases these costs are not recognized as being associdted with the
warranty. Second and perhaps most importantly, the symptoms described
ahove are indicative of a more fundamental problem, that is the
institutional structure of the Air Force warranty program.

The numeruus sympltoms of disorganization seen within the
warranty process suggest that senior Air Force leadership may not be
convinced of the utility of warranties in producing mcce combat
eflective weapon systems. The potential of warranties for cuntributing
to improved combat effectiveness is too impoitant for the Air Force to
flounder in search of the answer. This author's resecarch strongly

suggests that the Product Performanqe Agreement Center (PPAC) is tu.
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most appropriate Air Force agency to assume the central leadership role
for the warranty process. The center maintains an extensive complement
of resources designed for warranty development and analysis, as well as
archival preservation of lessons learned. Their role today, however, 1s
primarily passive advocacy; they have inadequate authurity, and
typically they must wait for warranty managers to seek them out. ‘The
center needs much more authority, staff augmentation, and more tunding.
To accomplish this in the austerity of today's environment demands
difficult and perhaps painful priority adjustments that are essential to
keeping warranties on track. Program managers may perceive an erosion
of their "turf” which is not the intent. In fact, they mudet continue to
be responsible for their programs, but Air Force cannot reinvent Lhe
warranty wheel with each new weapon system program. A reasonable aund
prudent middle ground is possible wherein the Air Force profits from the
"corporate knowledge" and expertise which exists today in the Product
Performance Agreement Center. In addition to the need for “corporate
view'" orchestration, there exists a critical need for a central Air
Force approving authority with responsibility and accountability tor the
warranty process and printed product. The Product Performance Agreement
Center appears to be the best candidate. Additional manning and
funding, while important to a strong PPAC, need not prevent important
progress toward developing the needed reforms. One eventual possibility
is to identify manpower positions for transfer from within both the
acquisition and logistics communities. Funding certainly involves

difficult and even painful tradeoffs, but the offset resulting trom
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warranty process improvements can rpsult in cost savings which justify
the new priorities. One need only ¢onsider the dollars lost in today's
inetfective warranty process to see‘this. Steps can be taken now to
improve the process, pending additipnal manpower and funding. Senior
Air Force leaders should decide now!to initiste bold measures in
warranty reform. Immediate mnasurel could include placing a colonel 1in
the director's position with marchipg orders aimed at developing
specific recommendations for 1ncrea;ed PPAC involvement, Taleated and
experienced people in overmanned logistics and acquisition billets
throughouat the Air Force should be sought to increase the staff pending
permanent manpower changes, The Product Performance Agreement Center is
already actively pursuing initiatives in the training and .ducation
arena that have strong potential to improve the warranty process. The
point is the Air {urce has a corporate agency well suited to a stronger
tole i1n the warranty process; what they need now is corporate support to
bring it to fruition. Their formal role in the warranty process
deserves another look to determine how an active PPAC, with strengthened
authority, renamed the Air Force Warranty Center, might help warranties
achieve their full potential in achieving more combat effective weapon
systems.,

Air Force Data Management Systems

One of the key questions surrounding the warranty issue evolves
from the requirement for the Air Force to be able to administer them.
The question in its simpleet form is, does the Air Force have the data

systems it needs to manage warranties? The Air Force has data systems
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in various stages of development which will be capable ot data
collection and management for warranty administratlon when thoge systems
are complete. The difffculty arises from the ungolng creation ot
warranties with the concurrent development of data systems to administer
them, which at their inception were needed to manage weapun syslems hut
not warranties. Many of the data systems in use today at field and
Major Air Command (MAJCOM) level were designed as malntenance o supply
information management systems. These systems have evolved over several
years and until recently there was no formal requirement for these
systems to have the capability to manage data for purposes of warranty
administration. The requirements however, have changed as wesapon
systems have come to fruition with companion warranty administration
requirements. The Air Force now finds itselt in a position ot urgent iy
needing a data system which is capable of both managing the weapun
system and administering an oncoming avalanche ot warranties which
resulted from the 1985 law. Curreat budget culs signfticantiy (ncreascd
the problem. The change has occurred so rapldly that the requitement
for a warranty administration data system, has outgrown Alr Force
capability. Tnhis is complicated by a tendency for major acquisirion
programs to develop unique data systems for the management of the
warranty.

The Alr Force is taking steps to reduce the proliferation ot new
data systems because they are expensive and present overwhelming
integration problems for warranty administration after PMRT. The

supporting command (normally Air Force Logistics Command) must assuine
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responsibility for most of the weapbn systems in the Air Force imventory

following PMRT and they must have wprranty data flow to them in a form

which is compatible with their orguTic data management capability. The
proliferacion of dats systems, which are not compatible with staandard

Alr Force data systems, places at risk the supporting commands ability
{

to administer the warranties after PMRT.
Clearly at issue is the que$tion of how to design & common data

system which meetd the needs of the'various users., The system mus:c have
'

the capability to track data sets/pérameters selected by the user and
agreed upon by the contractor for uée in assessing coatractual warrant®
obligations.* The dystem must have enough data capacity tu capture and
«tore the raw data and desired parameters. It must have the flexihiltty
to accept the algorithms required to convert raw dats into usable or

normalized measurements, which can then be used to determine if

%1 he an eftective part of any warranty, the criteria used must
be measurable and compatible with standard USAF data systems. For
example, reliability must in some way be measurable., Basic reliability
parameters address the frequency of failure or malfunction which impacts
mission accomplishment or creates a need for maintenance. (19:10)

Assume now that a parameter called Mean Time Between Maintenance (MTBM)
is required to enforce certain reliability provisions of the warrantv.
The Air Force routinely tracks a variety of maintenance codes which are
compatible with standard data systes and from which MTBM can be
determined. Among these codes are "type maintenance codes,' "actiou
taken codes,' and "how malfunctioned" codes. These and others must be
collected. It is important to ensure that warranty authors and
developers do not include a requirement for data which is not normelly
colle ted to manage the weapon system. This requires effective
voordination during th> development process but it ensures compatibility
with standard USAF data systems and eliminates one of the areas of
Rreatest concern in the field, i.e., mechanics inappropriately involved
in collecting warranty data. Moreover, it prevents the proliferation of
data systems by eliminating the need for a special system to support
warranty administration.
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essential performance requirements are satisfied. 1t must be simpic and
sufficiently automated to enable aata input quickly and efficlently
(winimum manpower) at the unit level. Finally, it wust be compalible
for use by the using command (SAC, MAC, TAC) and the supporting command
(AFLC).

During several tield interviews this author conducted, the needn
and concerns of the using command and supporting command were discussed.
There is a consensus that the system at the unit level must be sfuple to
use and "transparent' to the technician. This might translate tor
example, to as few computer key strokes as possible, and the techaiclan
goes back to work repalring aircraft. The use of bar code or chip
technology for parts marking may prove to be feasible, such that
identitication i{s simplified at the unit level. Tutorial intertace
between the technician and the computer is essential to provide aany
instructions associated with disposition of warrdanted items. The bottow
line for field users is a process which does not involve the technician
to a greater extent than his normal day to day routine, but which lay
adequate safeguards to preclude mismanagement of warranted f{tems. 7The
system must also meet the needs of the supporting command. The vstng
command system absolutely must be compatible with the supporting command
system. The warranty manager for example can receive on his terminal
all the information needed to administer the warranty. This implics the
data input by the using command (base level) satisfies the assessment
requirements established during warranty program development. Another

key point here {s the requirement for the author of the warranty
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language to fully understand Pase lqval procedures and capabilities to
ensure requirements are not eitabli haed which are incompatible with base
level fnput capabilities.* Warranty language must be standardized to
the extent pogsible. While 18 is tque that each weapon system has
nfque requirements, a signifficani qmount of warranty language can be
standardiced. The Air Force Producq Performance Agreement Center can
play a4 major role {n standardizing *arrantiee. The center wmaintains oan

L]
file generic warranty clauses which can be used to tailor a warranty to

i

a4 specific weapon system. (10:B-1) Finally great concern was expressed
about including a data system format to input all deficlency data as
vequited by Afr Force Technical Order 00~-35D~54. Such a capability will

simplify and enhance the base level capability to comply with their port

nt warranty administration.

The Air Force {s working to build a data system which will be
eftective in the warranty administration role for most weapon systems.
The baue level warranty system i1s built on the currently existing weapon

system management system called the Core Automated Malntenance System

*The amount ot data managed for a warranty can cause substantial
amognts of tracking work., For example between January and September
1987 one F-15 wing prepared a total of 419 reports of which 240 were
exclustively warranty-related. The several man-hours expended for each
report translates to a very substantial workload for base level
persounel. The effort requires the capability for serialized tracking
ot warranted elements. In additfon, program office requirements for the
FlUO-PW-220 engine specify a lengthy service report must be prepared for
vach taflure which occurs prior to PMRT. The B-1B aircraft data systeam
base contalns several million elements of information and the warranty
administration requirement is constantly growing as programs like the
ATY, B-2 and C-17 continue developmqnt. The Air Force is moving rapidly
on a varfety of fronts to cope with the requirement to manage weapon
systems and administer warranties. nfortunately not everyone i{s moving
in the same direction,
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(CAMS). CAMS runs on the base level Sperry 1100 computer uslug o
variety of terminal and interface devices. CAMS was not bought with
warranty adaministration included and therefore the Air Force mumt buy 4
special software addition to achieve this new capability. 1n additlion,
a system called Reliability and Maintainability Information System
(REMIS) must be bought for the supporting and implementing command to
provide the capability for data input at base level to bu processed
upline by warranty managers charged with actual administration of
warranties. Finally some form of connectivity between the two systems
must be cstablished to enable data from base level to flow to upline
warranty manager systems. Headquarters U.5. Alr Force 18 advocating a
common svstem (CAMS/REMIS) for use by all using commands. The current
and forecast budget constraints support this approach for cost savings
reasons. The Air Force cannot afford to fund several ditferent data
systems. Using commands are taking steps to alter whatever systeams Lhey
currently have to make them CAMS/KEMIS compatible. This is an essential
step for the corporate Air Force in the quest tor warranty

administration capability.
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| CHAPFER V
CONCLUSIQ&S AND] RECOMMENDATIONS

tThe U.S. Air Force iq;cngag d in a substantial effort to
integrate congressionslly-manh.ted arranties into the acquisition
process. That effort, which has bepn on-going since the early 1970's,
has accelerated in light of the 198* law. This study showa that
warranties do have a beneficial eff;ct on weapon system acquisition if
managed properly. The Air Force isgclearly making progress and is doing
many of the right things. There are, however, improvements and
adjustment 3 needed (f the real potential of warranties (reliable, combat
effective weapon systems at optimum cost) is to be achieved.

The Air Force has not done enough to educate its personnel about
warrantics., As 3 result, warranties and the warranty process within the
Air Force are poorly understood. There is a major disconnect between
warranty authors in the program offices, and the field, This is
reflected 1n contracts written but unenforceable because the Air Force
cannot properly administer them, Much better coordination is needed
between users and warranty authors. Warranty authors need a much better
understanding of base level capabilities and limitations and base level
personnel need a better understanding of what warranties are and how
they apply to weapon systems being supported. An aggressive effort
Jesigned to educate and train people engag:d in warranty related work
will help prepare the Air Force for the flood of warranties that are
coming. We must prepare and disleninlte widely educational materials
like the "R&M 2000 Process" booklet jand Warranty Handbook cited as
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references to this paper. Simple, explicit guidance and pollcy 1a
needed ar levels from HQ USAF through base lcvel.

The Air Force senlor leadership has gone only half way in
establishing the linkage between warranties and more combal eftective
weapon systems. It has been clearly established and accepted that unly
those weapon systems that are demonstrably free ot R&M problems, provide
adequate combat effectiveness. What is not well understood {s that
performance warranties give the Alr Force the statutoury leverdge Lo
assure R&M goals are met and, therefore, there is a conpelling .und
synergistic indirect linkage between warranties and combat effective
weapon systems. The intent of Congress in passing the 1985 law wds
better R&M and more combat eftective weapon systems. The Alr Fource
senior leadership should direct action now to establish clearly, low
warranties can contribute to better R&M and thereby, tu more combat
effective weapon systems. One possibility {s the production ot 4
videotape introduced by the Chief of Staff, USAF, siuilar to one
referenced in this paper. In this way everyone who sees and hears the
message will understand the philosophy and importance of warrantles.

The Air Force is not using the Product Performance Agreement
Center optimally in the warranty process. The center tounded solely tw
working with product performance agreements has evolved Into a hassive
advocacy" role, but now an active orchestration role is urgently needed .
The Product Performance Agreement Center ghould be elevated to a more
active role in the warranty process. The Air Force senior leadership

should boost PPAC authority and mske their involvement a matter of
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policy to capitalize on the importalce of warranties to Air Porce combat

capability, Parnchial concerms, hojever valid, that are blocking such &

retorm, should be held secondary tojvitally needed process improvements.

The Air Force does not havefthe data systems it needs Lo

administer warranties effectively, jProgress is being made toward

implementing the CAMS/REMIS eystems| however, many warranties are in the

1
!

field now or will be soon for whichvthere is inadequate data management
capability. This system must be fudded and fielded in a timely manner
to enable the Air Force to administer warranties now and in the near
future. The Air Force senior leadership must make the necessary budget
adjustments to ensure this system is fully funded because we simply
cannot atford the alternative of not having the capability to administer
warranties mandated by law,

The recommendations proposed by this paper address substantial
areas of concern from a corporate perspective. Each recommended action
1s needed to enable the Air Force to continue to integrate warranties
inte the acquisition process, for the purpose of building reliable and
combat etfective weapon systems. Initial steps can and should be taken
right 4way, to ensure warranties achieve their full potential toward

improving combat effectiveness of Air Force weapon systems,




APPENDIX

TITLE 10, SECTION 2403, OF THE UNITED STATES CODE
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§ 2400 Majer venpes systemp oniralier guareniess

(o) ln s section.

(1) “Wespon system” memns h-, thit @an be
forees o carry owt combat missiwes that cost more than §100.000 or fer
which the eventual total precurement’ # more than 810,000,000 Such mrm
doss not include commercud iewe sdfd I sebetanual qERNGES W the guaers)
publc !

(3) "Prupe contracior” means & paty that enters iate aa agreement directly
with the United States w0 farsiah pat or alf of & wespos eystem

(3) "Design and manmufacturing sjquisemenis” means structural and engi-
neerng plans and manufaturing b . includiag precue messuremenyy,
tolerances. materinis. and finished et ets for weapon systern being
produced

(4) "Essential performange requir@mesis”, with respect 1o s weapon system,
roeans the opersting capabilities or mgunuanance and reliability charucteristios of
the syatem that are determined by thg Seeretary of Defease to be necessary for
Wie system to fulfill the miltary reqyiremest for which the aystem is devigned.

(3) "Component” means say esastituent element of o weapos syslem.

($) "Mature fullecaie productsc” memns the manufacture of all unita of &
weapon system after the manufacture of e first ons-tenth of the eventual \otal
producton or the mtia) preducuon guantity of such system, whichever » losa.

(1) “lmual producusn quaatty” asas the sumbar of uma of s weapon
sysiem contracied for in the firet year of fullemie productios.

() 'Head of an agency” has the meaning given that term in section 2302 of
thus title

(8) Exoept as atherwine provided in this sscuon. e hoad of 8o agency mey oot
after Joouary 1. 1985, enwr it & contrect far the production of 8 weapon system
uniess each pnime contracior for the systam provides the United States with written
guargnises that—

(1) the ftemn provided uader the econtract will conform W the design and
manufsctunog requirersents specifisally delineated in the production santract
(or  any amendment to that contrect),

(2) the item provided usder the santruct, ot the time it i delivered » the
United States, will be free from sl defecys in materals and workmanship:

() the iwm provided under \he contract will conform W the essential per.
formance requirements of the item aa specificslly delineated in U production
contract (or 1 any amendment o Uwst centrscl), and

(4) if the fem provided under the ssntrect fails 1o meet the guarantee
specifed in clause (1), (2). or (8), Uhe sonursclor will at the slecoon of Uhe
Secreiary of Defense or a8 otherwise provided in the contract—

tA) promptly take such corrective action &s may be necessan) o correct
the faslure 3! ho addiuonal cost 1o the 1iained Saates. or

(B psy costs reasonsbly imcurred by the United Stater in taking such
correctve action

(¢) The head of the agency concerned may nol require guarantees under subsec-
won (b from s pnme contractor for » weapon system, or for s component of o
weapon system. that 8 furnished by the Uni@d States o the conwractor

td) Budject & submecon (eX1). the Becretary of Defense may waive part or sl of
subsecton (b) 1 the case of a weapon system, or sompenent of & weapon system, if
U Secretary determunes-—-
(1) that the werver & mecassary in the interest of national deferae. oOr
(2 thal & guaraniee under Umt subsectsn would mot be emteffective
The Secretary may not deleguse suthority under this subsection W any person who
boids » posiuon below the level of Assistant Seeretary of Defense or Assinstaat
Secretary of & military department
(eu1) Before makmng s waiver under gubsection (d) with respect to & wespon
system Uwt 8 8 major defense aoquidition for \he purpose of section 188q
of this title. the Secrotary of Liefenae shall m Commicwees on Armed Bervioss
oad on Appreprancns of the Senste and House of Representstves in writing of hin
istenpon fo waive any or all of the requirements of subsection (b) with [’

what ayster and shall include ir. the notce an explanation of the ressons [ )
wAIver
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(2) Not later than Fabruary | of each yeor, the Secretary of Defense shall sedmint
o the commitises spacified in paragroph (1) 8 mpert idestifying each waiver made
ander subsection (d) during the proceding salendar year for & weapon systom Vst 8
sol & Mmajor defense sequisition pregram for the purpase of section 139 of Uus ttle
and ohall welede » the report an explanetion of the regsons for the wavers

(N The requirement for & gueranise undsr subsection (DN3) spphes saly B the
ease of » conuact for & weapon system that 8 in mature fullecale preductaon
However, nothing in this section probidits the head of the agency concersed from
srgotiating » guarantes sinilar 1o the toe doscribed i Uhat subsection for &
weapon system aet Pet in mature preductioc  When » coatrect for o
weapon system et Jet »n mature fullecale production 8 ot 40 wclude the full
guaranioe deecribed in subsection BXB), the Seeretary shall comply wnth the neuse
requirements of subsection (e).

(g) Nothiag » this section prohibits the head of U agency eoncerned trere—

(1) megousting the specific detaile of & guarantee, including reasonable exclu-

sions, Wmitstoas and tme durstion, 80 loag as the negouaied guaranise @
consulent with the genera! requirements of thas secuon,

(2) requiring that componenis of & weapen system furmshed by the Uaited
Stawes W0 & sonuracior be properly installed so as not 0 wvsldatr aay warmanty
;r guarsntee previded b) the manufacturer of such componest W e United

tates,

(3) reduciag the pries of any esntract for ¢ weapen sysiem or other defense
oquipment le take asssunt of any payment due from s esntracor pussuant o
subclause (B) of subsaction (bi4)

(4) 1n the eane of s dusl scuree procurement. exemplng from the fequire
ments of subsecuon (B! an ameunt of producuocr §) the second soures
contractor equivalent 10 the (st one-tanth of the eventual total production by
the second sourve esntractor. and .

(8) WING WTities gUaranlees (o B greeier extent than required by this aertion.
weluding gearasioss that excend those W elousesil). (2). and (3) of subsecton (b)
and guarantems thst previde mere comprrhensive remedies than the remedies
specified under clauee (4) of that subssetion

(W) The Secretary of Defenne shall prwseribe such reguluons as Bay be
necressry 10 carry owl ths secuon

(3) Thu secuon diws not apply 10 Uie Const Guard or W the Nstona! Aeronsutes

and Spae Admnstration.
(Added Pubd L. SR-A23. Tithe K11 ¢ 1390(a). Nt 19, 1004 ¥0 StaL 301

nly @ e
Pl 95-0i0 Tuls  purpese of Publ %339 we 1984 U'S Coate
i (436 (et ou1 Cong antt Adw Newn p 4124
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